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CocraBnena B cooTBeTcTBUM ¢ DenepanbHOi paboyeit mporpaMMoi CpeTHero 00IIero
oOpa3zoBaHusl 10 npeameTy «MaTemaTiKa» 0a30BbIil YpOBEHb.

2024 r.



HOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOTO YpOBHS st
oOyuaromuxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOrO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa CPEAHEro o0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3oBaHUs.
Peanuzanus nporpaMMbl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJIAIOIIMMU OCHOBY JUIsI CaMOpPa3BUTUSI U HENPEPHIBHOIO 0OOpa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIUYHOCTHOTO MW I[IO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YyYaIONUXCSl.

HEJIM U3YYEHUSA YYEBHOT'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOIIero
oOpa3zoBaHusi OOYCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METAlpPEAMETHBIX U
OPEIMETHBIX PE3yJbTAaTOB OOyYEHUS T€OMETPUM B HAIIPaBJICHUU JUYHOCTHOTO
pa3Butus oOyuwaromuxcs, (GopMUpOBaHUSA (YHKIUMOHAJIBHOW MaTeMaTHUYeCKON
IPAaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCUUIUIMH. Pa3BuTue y oOydarommxcs
MPaBUJIbHBIX MPEACTABICHUM O CYIIHOCTH U MPOUCXOXKICHUH T€OMETPHYECKHX
a0CTpaKIMii, COOTHOIIEHUH PEAITbHOTO W HJICAJBHOTO, XapaKTepe OTpaXeHUs
MaTeMaTH4YeCKOW HAyKOW SBJIEHUA M IIPOLECCOB pPEAIbHOIO MHpaA, MECTE
Ir€OMETPUHN B CHUCTEME HAYK M POJIM MAaTEMATUUYECKOTO MOJEIMPOBAHNS B HAYYHOM
MO3HAHWU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YVYAIIMXCS, a TaKXKEe KauyeCTB MBIIIJICHUSI, HEOOXOAUMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTh H3YyYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MbllUIeHHE, (opMUpyeMoOe MpU HU3YYEHUH OOydarolnIuMucs
MNOHSATUHHBIX OCHOB T€OMETPUH M TTOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEPKACHUIM
B XOJE€ pELIEHUS TEOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUIaTh U OIPOBEPraTh
TMIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PELIEHUM 3a]a4 E€CTECTBEHHO-
HAy4YHOTI'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKU.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0nacTsIX AesTenbHOCTH 4yesnoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIbHOTrO ObITHS, (opma
OTPAXKEHUSI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus JIEUCTBUTENBHOCTU. OnepupoBaHre MNPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEIUHSET pa3Hble BUIBl y4eOHOW M TPYJOBOW JAEATEIHHOCTH,
ABJISIETCSI OAHUM U3 MPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3amaya (GopMupoBaHUs y O0OyYaroUMXCsl MPOCTPAHCTBEHHOTO MBIILICHUS Kak
PA3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTUM HaIPaBIICHHUSM.

[lenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 6azoBOM
ypoBHE OOyueHusi — 001meoOpa3oBaTeibHOE M OOLIEKYIbTYPHOE pa3BUTHE
oOyvarormuxcst  4yepe3  oOecriedeHME  BO3MOXKHOCTHM  MNPUOOpPETeHHUS U
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKUX 3HAHUW U JIeHCTBHUIA,
CHEeU(PUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa3oBaHus
IO CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIAAHBIM UCTIOIB30BAaHUEM T€OMETPHUH.

[IporpaMMa mno reoMmeTpuu Ha 0a30BOM YpOBHE IIpelHA3HayeHa is
00ydaromuxcsi CPEAHEN MIKOJbI, HE UCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPyIHEHUN
Ha ypOBHE OCHOBHOro 001iero oopazoBanusi. Takum o0pa3zoM, oOydaroiiyecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIME MATEMATUYECKUE YMEHUS, CBSI3aHHbBIC
CO cnenu(puKoil TeoMEeTpuM M HEOoOXOJUMbIE MJii KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0r0, OHM UMEIOT BO3MOXKHOCTH H3yYUTh T€OMETPHUIO Ooliee
NIyOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B NIPOPECCUOHATIBHON AESITEIbHOCTH.

JlocTmKeHre Lead OCBOCHHUS MPOrpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3ajgad. [IpuopuTeTHBIME 3ajadyaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBisitoTCS:

e (opmMupoBaHMEe TmNpEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpalleHUs
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJEINAX, TO3BOJSIONINX OMUCHIBATDH
¥ U3y4aTh pa3HbIe SBICHHS OKPYXKAIOIIETO MUPA;

e (dopMupoBaHHE YMEHHsI pAclO3HABaTh Ha YEPTEekKaxX, MOJEISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMsI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH;

e OBJAJCHUE  aNTOPUTMaMU  pEHIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHE yMEHHS MPOBOAUTH  HECIOXKHBbIE JOKa3aTelIbHbIE
pacCyXJeHHS B XOJAE pEIICHUS CTEPEOMETPHUYECKHMX 3aJad W 3a1ad C
MPAKTHYECKUM COJICP)KaHUEM;



e Dpa3BUTUE  UHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIOCOOHOCTEM
o0yJaromuxcs, IO3HABATEIbHON  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIICHHUS,

o ¢opmupoBaHue (GyHKIHOHATBEHON IpPaMOTHOCTH, pelieBaHTHOM
TeOMETPUH: yMEHHE pACIO3HAaBaTh IMPOSBICHUS T'€OMETPHUUECKUX
MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pEAIbHBIX IKU3HEHHBIX
CUTyallUsX W TPH H3YYCHHU IPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHUCUMOCTEHl W 3aKOHOMEPHOCTEH, (QOpMyIMpoBaTh HUX Ha S3bIKE
T€OMETPHH M CO3[aBaTh T€OMETPUUECKUE MOJIENH, IPUMEHITh OCBOCHHBIM
TeOMETPUUECKUN ammapar s pPemeHus MPaKTHKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIIPETUPOBATh U OIICHUBATH MOJIYY€HHBIE PE3YJIbTaTHI.

OTIUYUTENBHON OCOOEHHOCTHIO MPOrpaMMBbl SBIISIETCS BKJIIOYEHHE B Kype
CTEpEOMETPUU B Hayaje ero U3y4eHHs 3aJad, peIIaeMblX Ha YpOBHE
WHTYUTHUBHOTO TO3HAHUS, M OTPEACNEHHBIM 00pa3oM opraHM30BaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBIIICHHS], CTUMYJIUPYET MPOTEKaHHE MHTYHTHUBHBIX MPOILIECCOB, MOTUBUPYET K
JNAJbHEUIIEMY N3YyYECHUIO MTPEAMETA.

[Tpenmourenue OTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOAY OOydYeHUSs, TO
€CThb TEOPETUUYECKHUE 3HAHMSI UMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTbH MPEIMETHO-
NPaKTUYECKON JNesATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUNA Y
yyalmxcs B Kypce CTEPEOMETpUM TMPOBOJIUTCSA 3a CYET pEIIECHUs 3aJad Ha
CO3/aHME  TPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  ONEPUPOBAHUE
MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOAWTCS C OMOPOM Ha
HarjasAHOCTh, a ONEpUpPOBaHME OO0pa3oM — B YCIOBUSAX OTBJICYEHHS] OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COACPKAHMUSL.

OcHoOBHBIE cojiepkaTenbhble TuHNKA Kypca «I eometpun» B 10-11 kmaccax:
«MuororpanHukn», «I[IpsiMble 1 MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus»,
«BekTopbl 1 KOOpAWHATHI B MPOCTpaHCTBEe». DopMHUpOBaHHE TOTHUECKUX YMEHUI
pacnpezienigieTcss He TOJIbKO IO COJIEp)KaTelbHbIM JIMHUSAM, HO M IO TojaM
00y4YeHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHus.

Conepxxanue 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsl pabodeil mporpamMMmbl, pacnpeneiéHHbBIM 10 ToAaMm oOyueHwus,
CTPYKTYpUPOBAaHO TakuM o0O0Opa3oM, 4YTOOBI OBJAQJCHHWE TE€OMETPUUECKUMU
MOHATUSMU W HABBIKAMHU OCYIIECTBISUIOCH TIOCTIEI0BATENHHO U TIOCTYMATEIbHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAINUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN OO0ydaroIuXcs, paciupss U
yrayosisis e€, o0pa3ysi IpOUYHbIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuyenue reomerpun otBoauTcs 2 yaca B Hegemo B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX daca.



COLEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSTUS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTh,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.

B3auMHoe pacnosnokeHue MpsSIMBIX B MPOCTPAHCTBE: IEpECcEeKaroIuecs,
napajjieibHble W CKpeluBamoliuecs: mnpsaMble. [lapainenbHOCTh MNPSMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: TNapajlielibHble TNPsIMbIE B  IMPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MNPSIMBIX; MapaUIeIbHOCTh MPSIMON U TJIOCKOCTU. YTJBI C
COHAIPABJICHHBIMH CTOPOHAMH; YyroJd MEXIy IMpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajielibHble  TUIOCKOCTH; CBOMCTBa
napajyieNibHbIX Tiockoctei. [IpocTeifine mnpocTpaHCTBEHHbIE (QUTYpPHI HA
IJIOCKOCTH: TETpa’Ap, KyO, mapasuieNenuIe]; HOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh OPSIMOM M TIJIOCKOCTH: MEPIEHANKYIISIPHBIE MPSIMbIE B
MPOCTPAHCTBE, NpsIMbIE MNapaJUieIbHbIE W TEPICHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA MPSIMOM W TUIOCKOCTH, TeOopemMa O MPSIMOU
NEPNEHIUKYJAPHON IUIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroJl, JIMHEHHBIA yroia JABYTPAHHOIO  yIJIA.
[TeprieHaUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 TIJIOCKOCTH, PACCTOSTHUE
OT  mOpsIMOM [0  IJIOCKOCTH,  MNpOeKHuss  (Urypel  Ha  IUIOCKOCTh.
[leprnieHAUKYISIPHOCTh  TJIOCKOCTEW: MPU3HAK  MEPHECHAUKYJSIPHOCTH  JABYX
IJI0CKOCTEN. Teopema 0 TpEX NEePHEHAUKYISpax.

MHoOrorpaHHUKH

[loHaTrie MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBITTYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipu3ma: n-yronpHas
npu3Ma; TpaHUu U OCHOBAHUS MPHU3MBI;, NpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
NOJIHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesienunes; U ero cpoiictBa. Ilupamupma: N-yrojbHas mupamuia, TpaHU U
OCHOBAHUE MUPAMUJILI; OOKOBAs M TOJIHAS TIOBEPXHOCTh MUPAMUJIBL; MPABUIIbHAS U
yCceu€HHas mnupamMuga. OJEMEHThl Mpu3Mbl ©  nupamuasl. [IpaBuibHBIC
MHOTOTPAHHHMKU: TOHSITUE MPaBUIBHOIO MHOTOIpPaHHUKA; MpaBUJIbHAS MpU3Ma U
npaBWJibHAs THMpaMujia, MpaBUJIbHAs TPEYroJibHas MUpaMHAa W TPaBUIIbHBIN
Terpa’ap; KyO. IlpencraBieHue O MNPaBWIBHBIX MHOTOIPAHHUKAaX: OKTadIp,
nojaeKadp u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B TMPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEJIBHO TOYKH, MPSIMOMH,
IJIOCKOCTH.  DJEMEHThl CHMMETPUM B MOHUpaMuiax, Mapajuiesenunenax,
MPaBUJIBHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pE&Opa, auaroHanu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTU U TOJHOW TMOBEPXHOCTU MPSIMOM MPU3MBL,
IUIOIAJAb OCHOBAaHUW, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMON MPU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH TPABWILHON TMHPAMUIBI,
TeopemMa O IUIomAAn yceuéHHOW mmpamunbl. [lorstue 00 o00BEMe. OOBEM
MUPAMUJIBI, TPU3MBL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEN, O0BEMAMU MTOJOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

HunuHapuyeckas IIOBEPXHOCTB, oOpa3ymoiue LWIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON TMOBEpXHOCTH. L[lunauHAp: OCHOBaHHS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas M OCh, IUIONAAhL OOKOBONW U TIOJHOM
HOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yrouias
U OChb, IUIOMAJb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIA KOHYC:
o0Opa3ylollue U BbICOTA; OCHOBAaHUS U OOKOBAsi HOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, IUAMETP; IUIOIIAIb MOBEPXHOCTU C(]EpBI.
B3aumnoe pacnonoxxenue cepsl U MI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
JI01aIb ChEephl.

N300pakeHue Tea BpalleHusl Ha MJIOCKOCTH. Pa3BépTka LMIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHus W MHOTOIPAaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA OKOJIO cdeprl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIllCHUSI.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
OpsIMOYTOJIBHOTO Mapajiienienuneaa M cienctsus u3 He€. OO0bEM IMIMHApA,
KoHyca. O0BEM 11apa v 1momaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MMOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TE.

Ceuennss mwiMHApa (OapaJUleIbHO M MEPIEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajijielbHO€ OCHOBAHMIO U TPOXOJAIIEE Yepe3 BEPILUHY), CECUCHUS
mapa.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MPOCTpaHCTBE. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHUE BEKTOpAa Ha YUCIIO. PazinokeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. IlpaBuno mapamenenunena. PemeHue 3amad, CBA3AaHHBIX  C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM ¢ Bekropamu. lIpsmoyrosnpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bekropa. IIpocredmme 3amaun B
KOOpAMHATaX. YToll Mexay BekropaMu. CKaJISIpHOE NPOU3BEICHHE BEKTOPOB.
BrrunciieHne yrioB MexXay NPSAMbIMU U IUIOCKOCTSIMU. KOOpauHAaTHO-BEKTOPHBII
METOJ IPU PELUICHUN FT€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJIbTaTbl OCBOGHHUS IMPOrpaMMbl Y4yeOHOro mpeaMera
«MaremaTnka» XapaKTepU3yrOTC:

I'paxxnanckoe Bocnnuranme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YUAIOIIErocs] KaK aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUHCKOrO0 OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TpaxaaHckoro oOmecTtBa (BbIOOpPHI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMHM B COOTBETCTBUU C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

ITaTpuoTn4eckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaxaaHCKOW UICHTUYHOCTH, YBAKCHUS K
IIPOLIOMY M HACTOSILEMY POCCUUCKONM MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTH)KEHUW B JIPYTHX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoza;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTBIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peneHnu, paccyXIEHUN;
BOCIPUMMYHUBOCTHIO K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTHYECKWe 3HaHUA B
MHTEpecax 370pOBOTo U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJispHas busnueckas aAKTUBHOCTB); (bu3HYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATUAX CIIOPTUBHO-03J0POBUTEIBHOM
JESTEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pazauuHbiM  chepaM  MPO(PEeCCHOHAIBHON  JICATCIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOD
Oynymieli mpodeccud U Ppeaqu30BbIBaTb COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUI0 U
caMo00pa30BaHUI0 Ha MPOTSHKCHUU BCCH KM3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKHUX 33724 MaTEMaTHUECKOW HAPABJICHHOCTH.

IKOJIOTHYECKOE BOCTIUTAHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYECKOW KYJIbTYPbI, TMOHUMAHHEM BIIUSHUS
COLMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOIHON M COLMATIbHOM
cpedpl, OCO3HaHHEM TJIO0ATBHOTO XapakTepa DKOJOTHYECKUX IMpoOeM;
OpUCHTAIMECH Ha NMPUMCEHCHHE MaTEMaTHUSCKHUX 3HAHWM JUIS PEIICHUs 3a7ad B
00JIaCTH  OKpY)KAaIoOIICH Cpeibl, IUIAHUPOBAHHUS TOCTYIIKOB W OIICHKH HX
BO3MOYHBIX MOCJICICTBUH IS OKPY>KAIOIICH CPEIIbI.

IleHHOCTH HAYYHOTO MMO3HAHMSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOMICCTBEHHOW MPaKTUKH, ITOHUMaHHEM
MaTeMaTHYECKON HayKh Kak c(epbl 4YeIOBEUeCKOH AeSTeNbHOCTH, JTaroB ¢
pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHS I[MBWJIM3AINN; OBJAJCHUEM S3BIKOM
MaTEeMAaTHKH ¥ MaTeMAaTHYECKOW KyJIbTypOW KaK CpEJCTBOM IO3HAHWS MUpA;
TOTOBHOCTBIO OCYIIICCTBIIATH IPOCKTHYID M HCCIICIOBATECIBCKYIO JCSITCILHOCTD
WHAUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbDI

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOTPaMMbl YYEOHOTO MpeaMera
«MaremaTuka» XapaKTEePUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1)  Vuueepcanvnvie = noznasamenvuvie  Oelicmeus, — 00eCneHUBAIOM
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCSA  (0CBOEHUe
Memo0o08  NO3HAHUS — OKpyJicalowjeco  Mupd,  NpUMEHeHUue  JI02UYeCcKUXx,
ucciedo8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble Jloruvyeckue AeicTBUS:

e BBIABISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC IPU3HAKH MAaTEMATHUYCCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWNA MEXIy MOHATHIMU; (DOopMyIupoBaTh
OTIpEJICICHUs]  TMOHSATUW; yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJaccu(uKaIyM, OCHOBAHUS JUIsi OOOOIIEHUS M CPABHECHMS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IUHUYHBIC, YaCTHBIE W OOIIue;
YCIIOBHBIE;

e BBIABISATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3W U
npoTuBOpeurs B (aKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npejiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboIee MOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue AeiicTBUSA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOUIME MPOTUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIBHO CIUTAHMPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
Oo0BEKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIEHUS U BBIBOJABI IO pe3ysibTaTaM
NPOBENEHHOTO HAOJIOJECHUSA, HUCCIEIOBAaHUSA, OLEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, & TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmei:

e BBIBIATH ACPUIUTH UHGOPMAIINH, JAHHBIX, HEOOXOAUMBIX JUISI OTBETA
Ha BOIIPOC U JJIsI PEILLICHHUS 33/1a4u;

e BbIOMpaTh UH(OpPMAIMIO U3  HUCTOYHUKOB  PA3UYHBIX  THIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(DOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPEACTABIATh €€ B pazInuHbIX dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJEKHOCTh uHbopmauu 1o CaMOCTOSITETILHO
c(hOpMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie  KoMMyHuKamuemuvle  Oelicmsus, — obecneuusarom

copMUpPOBaAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

Oo0menue:



BOCIIpUHUMATh U (OPMYIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U 1EJIIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS I10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0JI€ 00CY>KJIeHUS 3a7aBaTh BOIIPOCHI IO CYIIIECTBY 00CYX IAaEMOU TEMBbI,
poO0JIeMBbl, perraeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAllEJICHHbIC Ha TTOMCK
pELICHMs; COINOCTaBIATh CBOM CYXIECHHUS C CYXACHHSIMU JAPYTHX
YYaCTHHKOB JUanora, OOHapy»KMBaTh pa3jiddyue U CXOJCTBO IO3HIIHMA; B
KOppEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  PE3yJbTaThl  pEIICeHHWs]  3aJadyd,  HKCIIEPUMEHTA,
UCCJIEIOBAHMSI,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyanunuecTno:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaJIbHON pabOThI MpU pElICHUHN yU4eOHBIX 3a/1a4; IPUHUMATH 1IEJTh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBAThH OPTaHMU3AIMI0 COBMECTHOM
paboThI, pacpeAensaTh BUIbI pabOT, TOTOBAPUBATHCS, OOCYXKAATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIOBHIX PopMax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPabOTHI U
KOOPJIMHAPOBATh CBOW JIEHCTBHSI C JPYTUMH UiI€HAMHA KOMAaH/IbI,
OIICHMBATh KA4YE€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamuenvle Oeticmeus, obecneuugarom

qbopMupoeaHue CMbBICII06bIX YCNMAHOBOK U IHCUZHEHHBIX HABBLIKOB IUYHOCMU .

Camoopranuzanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4H, BBIOUPATh CIOCOO peleHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BIIQJICTh HAaBBIKAMHM TI03HABATCIBHOM peQICKCHM KaK OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB,;
BJIQJIETh CIOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Tpolecca H
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHHHU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JICSATECIILHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBUSIM, OOBIACHSTH
NPUYUHBI JOCTUKEHUS WIM HEOCTHXKCHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPSMasi, IJIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U IEPIEHAUKYIIAPHOCTD MPSAMBIX
U IIJIOCKOCTEN.

KnaccudummpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPAHHBIA yTOJd, TpaHU ABYTPAHHOrO Yria,
peOpo JIBYrpaHHOTO yrila; JUHEWHBINA Yrojl ABYTPAaHHOIO yrija; TpaaycHas Mmepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh IOHATUSAMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIbIN
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOI'paHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (MMHMpaMUJa; NpHU3Ma,
OpSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupumnupoBaT ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHUS iAo
Kiaccuukauuyu (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MpPaBUIIbHBIC
MHOTOTPAHHUMKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIeabl).

OnepupoBaTh MOHATUAMHU: CEKYIAS TUIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIEIOB.

Crpoutrh ceyeHHs MHOTOIPAHHMKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEk M U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHU3Y.

Pemarpb 3a71aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIWTUYECKHE METOJbl NPH PELICHUN
CTaHAAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO TNPsSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemmarp 3a71aun Ha HaXOXKJEHHE T€OMETPUUECKUX BEJIMYMH N0 00pas3iam Wiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIMTHYECKHME METOAbl IPU PELICHUU
CTaHAAPTHBIX  MaTEMaTHYECKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, MEXIy HpsIMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.



Boruncnsate 00bEMBI U IJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMpja) ¢ [puUMEHEHHEM (OpMyn; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HMH(POpPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTexax U
PHUCYHKax.

[TpumensaTs reomerpuueckue (HaKTbl Ui PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIaraloiuX HECKOIbKO IIAaroB PEIICHHUs, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IpuMeHATP NpPOCTEWIIHE NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINTH HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBIICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IOJIyYEHHBIE 3HAHMWS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallun W IPUMEHATh HW3YYEHHBIC IOHATHsS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTUYeCKH CQPOPMYIMPOBAHHOM MPOOJIEMBI, MOJIECIHPOBATH pealbHbIC
CUTyallud Ha $A3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmapara ajireopbl; pemarb
[IPAaKTUYECKUE 3a7a4M, CBA3AHHBIC C HAXOXKICHUEM T'€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh NOHSATUAMH: IWIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yrolme
HAJIAHAPUYECKONM  TOBEPXHOCTH;  IUWJIMHAP,  KOHUYECKas  IOBEPXHOCTD,
o0Opa3yroIe KOHMIECKOH MMOBEPXHOCTH, KOHYC; c(hepruecKas MoBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (IMIMHAP, KOHYC, cdepa u 1map).

OOBSACHITH CIIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnioyiokeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJI0H, OCHOBaHWE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beruucnare  0o0bEMBI UM IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHus,
r€OMETPUYECKUX TeJ C IPUMEHEHHEM (HOPMYIIL.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OTNMCaHHBIA OKOJO0 cdeprl; cdepa, BHOUCAHHAS B MHOTOTPAaHHUK MM TEJIO
BpaIlCHUsI.

BeIuuciaTh COOTHOLIEHUSI MEXIY TUIOIIAISAMHU MOBEPXHOCTEH U 00BEMaMU
IIOJOOHBIX TEI.



N300paxaTh u3ydaemble (PUTYypbl OT PYKM M C TNPUMEHEHHEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BuI cBEepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OrneprpoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEUCTBUS CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOKEHUS BEKTOpa Ha YUCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAAt0T.

[IprMeHATh IpaBUIIO MapasuIECIEIUIICAA.

OnepupoBaTh NOHATHIMU: EKAPTOBbI KOOPJIMNHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAMH, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IPOU3BEIACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY
BEKTOPaMH, CKaJsIpHOE TMIPOM3BEIACHUE, pACKIAAbIBAaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B ICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumeHsaATh reoMeTpuueckue (axkThl IS PELICHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAaralolinX HECKOJIBKO [IAroB PELIEHHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pewars mpocreiime reoMeTpUYecKre 3a7ayd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemwlarp 3azaum Ha J0KA3aTesIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAaXO0KJIEHUE F€OMETPUUYECKHUX BEJIMUMH MO 00pa3laM Wi ajaropurMam, IpuMeHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3aa4.

[IpumeHATr OpOCTEHIINE IPOrpPaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC H
YKU3HU, pACTIO3HABATh IPOSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJU3UPOBATh PEATbHBIE
CUTyallud W TIPUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIMICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOIEIUPOBAaTh pealibHbIE
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJAEIU C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUI U TEOpEM, allrapaTa anreopbl; pemarhb
PAaKTUYECKUE 3aa4M, CBA3AHHBIE C HAXOXKICHHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Komrporbubie | Hpaxtiieckue oOpa3oBaTe/IbHbIC
padoThbI padoThbI pecypesI
1 Brenenue B crepeoMeTpuio 10
9 [IpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapaniensHOCTh IPSIMBIX U TUIOCKOCTEH
3 [lepneHIUKYNISPHOCTD NPSMBIX U 12
IJI0CKOCTEHN
4 VYIubl MEXAY IPSIMBIMU U TUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: CEUEHMSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (witcpp )

NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Tena BpareHus 12

O06bEMEI Ten 5

BekTopsl 1 KOOPAMHATEI B TPOCTPAHCTBE 10

[ToBTOpenue, 0600IICHHE, 7 1

cUCTEeMaTH3allHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
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